INTRODUCTION
Phylogenetic relationships of the Dytiscidae are receiving increased attention (e.g. Burmeister 1976 Burmeister , 1980 Brancucci and Ruhnau 1985, Dettner 1985) . This paper is the fifth in a series on primitive hydroporine genera (Wolfe and Matta 1981; Wolfe 1985; Roughley and Wolfe, in press; press). The first purpose of this paper is to investigate new discoveries concerning the remarkable abdominal structure of methlines and members of Hydrovatus Motschulsky. The peculiar modifications of terminal abdominal terga of members of Hydrovatus and Methlini provide good evidence for monophyly of these taxa. The second purpose is to revise a previous hypothesis (Wolfe 1985) of relationships among plesiotypic hydroporines in light of: 1) the new evidence regarding hydrovatine and methline monophyly, 2) more information on Laccornellus Roughley and Wolfe, 3)different interpretations of some character systems, and 4) computer generated phylogenies.
MATERIALS AND METHODS
Analyzed species are listed in Table 1 . Authors of species and genera are listed the first time a name is used in text only if the name is not listed in Table 1. Table 2 lists characters used in this analysis but see Wolfe (1985) for complete details and illustrations for characters 1-18.
Dissecting, illustrating, and scanning electron microscope (SEM) techniques are presented in Wolfe (1985) . In order to understand the *Manuscript received by the editor April 20, 1987. Psyche [Vol. 95 derivation of the abdominal structure of specimens of Hydrovatini and Methlini, comparisons were made with members of other hydroporine and nonhydroporine genera listed in Table 1 .
Relationships between taxa were determined by phylogenetic techniques (essentially Hennigian) that are outlined in Wiley (1980) , and Nelson and Platnick (1981) . However, phylogenies in the analysis herein were generated and/or analyzed in part with computer programs developed by Dr. D. Swofford 1D ). Dissections were difficult but it appeared that the dorsoapical portion of the ventral lamina possessed a slight inward fold and no ventral fold was evident on the dorsal lamina. (Fig. 2B ) is a thin, flexible, triangular structure that is similar to that of Hydrovatus; the lateral edges are fringed with setae and curved dorsally thus forming a broad channel into which the dorsal lamina rests.
The dorsal lamina ( Fig. 2A) is quite sclerotized, rigid, and overall rather wishbone-shaped. Posteriorly, the structure is somewhat trifid with the medial portion extremely prolonged, laterally compressed, and apically acute; the apicolateral portion is densely setose. Anteriorly, the dorsal lamina extends as a pair of diverging thin apodemes. Each apodeme expands anteriorly into a club shaped apex and extends anteriorly underneath the seventh tergum all the way to the posterior edge of the sixth tergum (Fig. 2D) been postulated for larval methlines because of the peculiar posteriorly extended lateral tracheal trunks located at the abdominal apex (Spangler 1973 In light of this new information, the phylogeny of plesiotypic hydroporines proposed by Wolfe (1985) is re-evaluated below. The analysis herein is facilitated by phylogenetic computer programs (PAUP) not previously available to me. I have found that use of these programs supplements interpretation of hypotheses by: 1) more accurately and repeatedly revealing the number of equally parsimonious trees derivable from a character matrix, 2) permitting rapid calculation of consensus trees so that similarities between equally parsimonious trees can be ascertained, 3) more definitively allowing assessment of assumptions used in tree construction (e.g. character weighting, character ordering, and addition and elimination of taxa), and 4) allowing easier comparison of trees in terms of homoplasy and tree length.
In summary, it must be stressed that computer generated phylogenies are not intrinsically better than mentally computed trees.
However, I think that singular reliance on mental computations can be biased too easily by preconceived notions/hypotheses concerning one or two trees that investigators often have in mind before in depth analyses even begin. Compared to purely mentally constructed hypotheses, computerized constructions (and associated kinds of output) reveal in a more definable and consistent way the frailties of a given hypothesis(es). Although various assumptions/ limitations that are explicitly exposed through computer analysis Character-2 (arrangement of labial spines) for members of Q. compressa should have read 0, not 1. For character-14, I intended proximity of the metafemoral base to the metacoxal lobes to be coded dichotomously; therefore, each 2 in that column should have been and the recorded for specimens of L. lugubris and L. copelatoides should have been 0. These were tabular errors only and were not incorporated into the phylogeny proposed by Wolfe (1985) . It was indicated that medial mandibular setae were absent in all hydroporines; however, there is a reduced row on specimens of M. mexicanus Sharp and O. rivalis (Gyllenhal) that is difficult to see; therefore, character should have read 0, not 1, for these two species. The discovery of medial mandibular setae in M. mexicanus and O. rivalis did not alter their phylogenetic placement; these two taxa still are regarded as rather apotypic.
Previously, I was not sure about the status or placement of L. lugubris and L. copelatoides. However, further study (Roughley and Wolfe, 1987) adequately demonstrated that those species formed a distinct unit and they were assigned to a new genus, Laccornelius, and Laccornellus is included in the analysis below.
Before analysis with PAUP was conducted, groups of identical taxa were identified and each group was represented by one species. With these modifications, computer analysis revealed more than 100 equally parsimonious trees: however, it is interesting to note that a consensus tree of these first 100 trees showed the same basic patterns as previously proposed in Wolfe (1985) .
To reduce the number of equally parsimonious trees below 100, I represented several groups considered to be monophyletic by one species. L. triangularis (Fall) metacoxal lobes is secondarily derived in members of Q. compressa. Even with the above specified reduction in species number, more than 100 equally parsimonious trees still are produced. Rather than immediately further decrease the number of species, I next elected to scale all characters; scaling is useful because it equalizes the influence of 2-state and multi-state characters by decreasing weights of character states of multi-state characters so that character states of all characters are on an interval from 0 to 1. For example, a 3-state character would be coded 0-.5-1 instead of 0-1-2 and a 4-state character recoded 0-.333-.666-1 (see Swofford 1985) . With all characters scaled, 99 equally parsimonious trees are produced. The consensus tree (Fig. 3A) continues to show the same basic set of relationship proposed in Wolfe (1985) . [1985] ). See Table 2 for character description.
Character No. Fig. 3A .
As indicated previously, it is obvious that there are not enough characters to resolve the phylogenetic relationship of all taxa listed in Table 3 . Phylogenetic problems seem particularly acute in "higher" hydroporines (Deronectes, Hydroporus, etc). This is borne out by the fact that eliminating taxa from among more apotypic groups (e.g.O. quadrimaculatus) significantly decreases the number of equally parsimonious trees (from over 100 to 99 to 27) without affecting relationship among plesiotypic clades. Even treating all characters as unordered did not perturb relationship among primitive groups.
Despite apparent stability of relationship among primitive groups, there still are only a few synapotypies to support proposed relationships and not all synapotypies are equally important, especially after decreasing weight of some characters by scaling. Weaknesses and strengths of various parts of the phylogenetic hypothesis in Fig. 3A overall are reflected by computed branch lengths (lengthnumber of character state changes or synapotypies per line segment), after Laccornellus is added to the analysis and characters are scaled.
For example the lengths of the branches connecting node three to node four and from node five to node six is only 0.250 for each. The length of the branch connecting node six to node seven is 0.833. These problems are elaborated further below. Presence of a valvifer in members of Laccornis indicates a plesiotypic position for that genus (Burmeister 1976 , Wolfe 1985 . This is an internal character that is part of a complex muscular/structural system (see Burmeister 1976 ) and I consider it very significant. Furthermore, according to the phylogeny (Fig. 3A) this character is perfectly consistent.
One important final point is that if historical zoogeographic implications previously proposed concerning Northern and Southern hemisphere taxa (Wolfe 1985) are correct, increased homoplasy in all characters will have to be accepted. Synapotypies associated even with valvifer, metacoxae and prosternal pore may have evolved twice: once in northern hemisphere hydroporines and once in hydroporines of the southern hemisphere (see Wolfe 1985 for more complete discussion).
Conclusions. Information provided herein substantiates the hypothesis that Hydrovatus and Methlini are sister taxa; however, inclusion of Queda in Hydrovatini is questioned and requires further study.
The overall phylogenetic hypothesis proposed in Wolfe (1985) is overextended. After re-interpretation of specified characters, phylogenetic analysis facilitated by PAUP reveals well over 100 equally parsimonious trees. By using one representative species for each of Bidessini, Lioporeus, Laccornis, and Methlini/Hydrovatini, and scaling all characters, 99 equally parsimonious trees were produced; the consensus tree of the 99 equally parsimonious trees very closely approximates the tree in Fig. 45 of Wolfe (1985) . However, reevaluation of synapotypies between nodes 1-4 in Fig. 3A herein suggests that relationships between Laccornellus, Canthyporus, and Psyche [Vol. 95 Methylini-Hydrovatini cannot be conclusively resolved and the phylogeny in Wolfe (1985) should be adjusted. At best (Fig. 3B) It seems that the best hypothesis for now is that of Fig. 3C Submit your manuscripts at http://www.hindawi.com
